The guinea-pig oesophagus is a versatile in vitro preparation for pharmacological studies.
1. The isolated oesophagus of the guinea-pig is a useful preparation that can be used as an alternative to the phrenic nerve-diaphragm preparations that have been used traditionally in the determination of the actions of drugs and toxins at the neuromuscular junction. The guinea-pig isolated oesophagus can also provide information about effects at ganglionic nicotinic receptors, which are not present in the diaphragm preparations. 2. The muscularis externa of the body of the oesophagus consists exclusively of striated muscle fibres. The myenteric plexus is found between the outer longitudinally arranged layer and the inner circular layer. The muscularis mucosae contains smooth muscle fibres arranged longitudinally. 3. The vagal nerves are comprised of special vagal efferents that innervate the striated muscle fibres directly and 'parasympathetic' vagal fibres that synapse in the myenteric ganglia and, subsequently, affect the smooth muscle of the muscularis mucosae. Thus, both striated and smooth muscle responses to vagal nerve stimulation can be studied. In addition, afferent neurons run in the vagus. 4. Studies using various isolated oesophageal preparations have been reviewed. These consist of the whole oesophagus (including striated muscle, myenteric plexus and smooth muscle), the isolated mucosal layer (striated muscle and the myenteric plexus both absent) and the whole oesophagus with the vagus nerve attached. Comparative studies of the effects of drugs acting directly on the muscularis mucosae and/or indirectly via the intramural plexuses can be performed using the whole oesophagus and the isolated mucosal layer. 5. The use of the guinea-pig isolated vagus nerve-oesophagus preparation allows potency determinations for both neuromuscular and ganglion blockade of various non-depolarizing muscle relaxants to be performed simultaneously under identical conditions. Furthermore, the phenomenon of fade, a waning of tetanic tension during the stimulation period, can be studied. 6. A potential application of this preparation is the simultaneous screening of the constituents of snake venoms for activity at the neuromuscular junction and/or the ganglion. It is also suggested that new calcium channel blockers could be screened in this preparation because different voltage-sensitive calcium channels are involved in neurotransmitter release from nerve terminals at the neuromuscular junction and autonomic cholinergic neuroeffector sites.